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(54) FLUORESCENT SUBSTANCE AND LIGHT-EMITTING ELEMENT USING THE SAME AND IMAGE DISPLAY 
DEVICE AND ILLUMINATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a readily producible fluorescent substance capable of affording a 
light-emitting element having high color rendering properties, the light-emitting element using the fluorescent 
substance and an image display device and an illuminating device using the light-emitting element as a light source. 
SOLUTION: This fluorescent substance comprises a compound of a garnet crystal structure represented by the 
following general formula (I) M1aM2bM3cOd (I) [wherein, M1 denotes a bivalent metal element; M2 denotes a trivalent 
metal element; M3 denotes a tetravalent metal element; a is a number within the range of 2.7-3.3; b is a number 
within the range of 1.8-2.2; c is a number within the range of 2.7-3.3; and d is a number within the range of 
1 1.0-13.0] as a matrix and luminescence center ions in the matrix. The light-emitting element is composed of the 
fluorescent substance as a wavelength converting material and a semiconductor light-emitting element emitting light 
within the range of ultraviolet to visible light. The image display device and illuminating device comprise the 
light-emitting element as the light source. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The following general formula (I) Fluorescent substance which uses the compound of the garnet crystal 
structure expressed as a parent, and is characterized by coming to contain emission center ion in this parent. 
M1 a M2 b M3 c Od A metallic element divalent in Ml, a metallic element trivalent in M2, and M3 show a tetravalent 
metallic element among (I) [type (IX respectively, and, for a, 2.7~3.3b are [ 2.7-3.3d of 1.8-2.2c ] the number of the 
range of 11.0-13.0. ] 

[Claim 2] Formula (I) Divalent metallic element M1 which can be set Fluorescent substance according to claim 1 
which is at least one sort chosen from the group which consists of Mg f calcium, Zn, Sr. Cd, and Ba. 
[Claim 3] Formula (I) Divalent metallic element M1 which can be set Mg, calcium, or fluorescent substance according 
to claim 2 that is Zn. 

[Claim 4] Formula (I) Trivalent metallic element M2 which can be set Fluorescent substance according to claim 1 to 3 
which is at least one sort chosen from the group which consists of aluminum, Sc, Ga, Y, In, La, Gd, and Lu 
[Claim 5] Formula (I) Trivalent metallic element M2 which can be set aluminum, Sc, Y, or fluorescent substance 
according to claim 4 that is Lu. 

[Claim 6] Formula (I) Tetravalent metallic element M3 which can be set Fluorescent substance according to claim 1 to 
5 which is at least one sort chosen from the group which consists of Si, Ti, germanium, Zr, Sn, and Hf. 
[Claim 7] Formula (I) Tetravalent metallic element M3 which can be set Si, germanium, or fluorescent substance 
according to claim 6 that is Sn. 

[Claim 8] The fluorescent substance according to claim 1 to 7 which are at least one sort of elements chosen from 
the group which emission center ion becomes from Cr, Mn, Fe, Co, nickel, Cu, Ce, Pr, Nd, Sm, Eu, Tb. Dy, Ho, Er Tm 
andYb. 

[Claim 9] The fluorescent substance according to claim 8 whose emission center ion is trivalent Ce. 
[Claim 10] Formula (I) Divalent metallic element M1 which can be set It is calcium and is the trivalent metallic element 
M2. It is Sc and is the tetravalent metallic element M3. Fluorescent substance according to claim 1 to 9 which is Si. 
[Claim 1 1] Formula (I) Divalent metallic element Ml which can be set It is calcium and Mg and is the trivalent metallic 
element M2. It is Sc, Y, or Sc and Lu, and is the tetravalent metallic element M3. Fluorescent substance according to 
claim 1 to 9 which is Si. 

[Claim 12] The fluorescent substance according to claim 1 to 1 1 whose content of emission center ion is 0.0001-0.3 
mols per parent compound 1 formula weight. 

[Claim 13] The fluorescent substance according to claim 1 to 12 with which the chromaticity coordinate x when 
expressing the luminescent color with an XYZ color system and the sum of y are satisfied of >=(x+y) 0.6. 
[Claim 14] The light emitting device characterized by coming to consist of a fluorescent substance according to claim 
1 to 13 as a wavelength conversion ingredient, and a semi-conductor light emitting device which emits light in the 
light of the range of the light from ultraviolet radiation. 

[Claim 15] The image display device which makes the light source a light emitting device according to claim 14. 
[Claim 16] The lighting system which makes the light source a light emitting device according to claim 14. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relate to the image display device and lighting system which make the light 
emitting device the light source at the fluorescent substance with which a parent compound contain emission center 
ion, the fluorescent substance which can constitute the high light emitting device of color rendering properties by 
absorb the light of the range of the light from ultraviolet radiation, emit the light of long wavelength more as a 
wavelength conversion ingredient in more detail, and combine with semi-conductor light emitting devices, such as light 
emitting diode (LED) and laser diode (LD), and the light emitting device using it, and a list 
[0002] 

[Description of the Prior Art] Conventionally, power consumption attracts attention as a source of luminescence of an 
image display device or a lighting system taking advantage of the description that the light emitting device of white 
luminescence constituted combining the gallium nitride (GaN) system blue light emitting diode as a semi-conductor- 
light emitting device and the fluorescent substance as a wavelength conversion ingredient is small, and it is long 
lasting. 

[0003] This light emitting device from the fluorescent substance used there absorbing the light of the blue field which 
GaN system blue light emitting diode emits, and emitting light in yellow light It is that from which white luminescence 
is obtained with color mixture with the blue glow of the diode which was not absorbed by the fluorescent substance. 
As the fluorescent substance Although the fluorescent substance which uses an yttrium aluminum multiple oxide (Y3 
aluminum 5012) as a parent, and comes to contain the cerium (Ce) as emission center ion in this parent typically is 
known It was not what can be said to be not necessarily easy [ manufacture ] that this fluorescent substance has a 
high burning temperature etc. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is made that the fluorescent substance which can obtain a 
light emitting device with color rendering properties high further more for a fluorescent substance with easy 
manufacture should be developed in view of the above-mentioned conventional technique, therefore this invention 
aims at providing the fluorescent substance which can obtain the high light emitting device of color rendering 
properties and the light emitting device using the fluorescent substance, and a list with the image display device and 
lighting system which make the light emitting device the light source while it is easy to manufacture. 
[0005] 

[Means for Solving the Problem] this invention person etc. is what the compound of the specific garnet crystal 
structure was used as the parent, and the fluorescent substance which comes to contain emission center ion in this 
parent found out that said purpose could be attained, and reached this invention as a result of inquiring 
wholeheartedly that said technical problem should be solved. Therefore, this invention is the following general formula 
(I). The fluorescent substance which uses the compound of the garnet crystal structure expressed as a parent, and 
comes to contain emission center ion in this parent, and this fluorescent substance as a wavelength conversion 
ingredient, Let the image display device and lighting system which make this light emitting device the light source at 
the light emitting device which it comes to consist of semi-conductor light emitting devices which emit light in the 
light of the range of the light from ultraviolet radiation, and a list be a summary. 

[0006] M1 a M2 b M3 c Od A metallic element divalent in Ml, a metallic element trivalent in M2, and M3 show a 
tetravalent metallic element among (I) [type (I), respectively, and, for a, 2.7-3.3b are [ 2.7-3.3d of 1.8-2.2c ] the 
number of the range of 1 1 .0-1 3.0. ] 
[0007] 

[Embodiment of the Invention] The fluorescent substance of this invention is said general formula (I). It is what uses 
the compound of the garnet crystal structure expressed as a parent. Generally, it is Ml, M2, and M3. In the compound 
of the well-known garnet crystal structure which is a multiple oxide containing a metallic element and is expressed 
with M1 3 M2 2 M3 3 012 It sets to this invention and is the Ml. Divalent and M2 Trivalent and M3 It is characterized 
by using as the parent of a fluorescent substance the compound which is a tetravalent metallic element. 
[0008] Namely, the multiple oxide of said Y3 aluminum5 012 grade is known, using this invention as the parent of a 
fluorescent substance. Moreover, Ml Divalent and M2 Trivalent and M3 Although the compound of the garnet crystal 
structure of a tetravalent metallic element is also known like the above-mentioned As opposed to the property as a 
fluorescent substance changing with the element which constitutes the parent, its valences, etc. a lot This M1 
Divalent and M2 Trivalent and M3 The compound of the garnet crystal structure of a tetravalent metallic element is 
based on having found out excelling as a parent of a fluorescent substance. 

[0009] here — formula (I) Divalent metallic element M1 which can be set ****** — it is desirable that it is at least 
one sort chosen from the group which consists of Mg, calcium, Zn, Sr, Cd, and Ba from fields, such as luminous 
efficiency, it is still more desirable that they are Mg, calcium, or Zn, and it is desirable that they are especially 
calcium, or calcium and Mg. 

[0010] moreover, formula (I) Trivalent metallic element M2 which can be set ****** — it is desirable that it is at least 
one sort chosen from the group which consists of aluminum, Sc, Ga, Y, In, La, Gd, and Lu from the same field, it is still 
more desirable that they are aluminum, Sc, Y, or Lu. and it is desirable that they are especially Sc, Sc and Y, or Sc 
and Lu. 

[001 1] moreover, formula (I) Tetravalent metallic element M3 which can be set ****** — it is desirable that it is at 
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least one sort chosen from the group which consists of Si, Ti, germanium, Zr, Sn, and Hf from the same field, it is still 
more desirable and it is desirable that it is [ that is Si, germanium, or Sn ] especially Si. 

[0012] Moreover, generally, the garnet crystal structure is a formula (I), as mentioned above. Although 2 and c are [ 3 
and b ] 3 for a which can be set and d is the crystal of the body-centered cubic lattice of 12 the element of the 
emission center ion later mentioned in this invention — M1, M2, and M3 or [ permuting by the location of the crystal 
lattice of one of metallic elements ] — or It is a formula (I) by arranging in the clearance between crystal lattices etc. 
It sets. 2 and c by 3 [ a ] [ 3 and b ] d cannot become in 12, therefore, in 2.7-3.3b, 1.8-2.2c will take [ a / 2.7-3.3d ] 
the number of the range of 1 1.0-1 3.0. As for 2.9-3.1 b, it is [ a ] desirable respectively that 1.95-2.05c are the number 
of the range of 2.9-3.1 , and, as for d, it is desirable that it is the number of the range of 1 1 .65-1 2.35. 
[001 3] moreover, as emission center ion contained in the compound parent of said garnet crystal structure From the 
same field as the above to Cr, Mn, Fe, Co, nickel, Cu, Ce It is desirable that it is the element of at least one sort of 2 

— tetravalence chosen from the group which consists of Pr, Nd, Sm, Eu, Tb, Dy, Ho, Er, Tm, and Yb. It is desirable that 
it is especially still more desirable trivalent Ce(s) that they are divalent Mn, trivalent Ce, 2 - trivalent Eu, or trivalent 
Tb. 

[0014] Said fluorescent substance of this invention is said general formula (I). Divalent metallic element M1 which can 
be set Source compound, Trivalent metallic element M2 A source compound and tetravalent metallic element M3 
Source compound, In a list, the source compound of an element of emission center ion A hammer mill, a roll mill, or 
mixing with mixers, such as a ribbon blender, a V type blender, and a Henschel mixer, after grinding using dry mills, 
such as a ball mill and a jet mill, ] — or The dry process pulverized using a dry mill after mixing, or [ or / grinding and 
mixing by adding these compounds into media, such as water, using wet grinding mills, such as a medium stirring type 
grinder, ] — or After a dry mill grinds these compounds, it is manufactured by heat-treating and calcinating the 
prepared grinding mixture with the wet method which dries the slurry prepared by mixing [ be / it / under / media /, 
such as water, / adding ] by spray drying etc. 

[0015] In such grinding alligation, it sets to the source compound of an element of emission center ion especially: It is 
desirable to use a liquid medium, since it is necessary to make the whole mix and distribute a little compound to 
homogeneity. A latter wet method is desirable also from the field where uniform mixing is obtained by the whole in 
other source compounds of an element Moreover, as a heating approach In heat-resistant containers, such as an 
alumina, crucible made from a quartz, and a tray, 1000-1600 degrees C is usually 1200-1500 degrees C in 
temperature preferably. It is made [ heat / independent or / of gases, such as atmospheric air, oxygen, a carbon 
monoxide, a carbon dioxide, nitrogen, hydrogen, and an argon, / for 1 0 minutes to 24 hours / under a mixed ambient 
atmosphere ]. In addition, washing, desiccation, classification processing, etc. are made after heat-treatment if 
needed. 

[0016] An ambient atmosphere required in order to acquire the ionic state (valence) which the element of emission 
center ion contributes to luminescence as said heating ambient atmosphere is chosen. In addition, in trivalent Eu etc. 
In trivalent Ce etc., under oxidation of atmospheric air, oxygen, nitrogen, an argon, etc., or neutral atmosphere In the 
case of divalent Mn, divalent Eu, trivalent Tb, etc., the neutrality of a carbon monoxide, nitrogen, hydrogen, an argon, 
etc. or bottom of reducing atmosphere ** is taken under weak-acidHzing or weak reducing atmosphere, such as 
atmospheric air, a carbon monoxide, a carbon dioxide, and nitrogen. 

[0017] Moreover, it is M1 here. A source compound and M2 A source compound and M3 In a source compound and a 
list, as a source compound of an element of emission center ion In M1, M2 and M3, and a list, each oxide of the 
element of emission center ion, the reactivity to the multiple oxide out of these and NOx at the time of baking, and 
SOx etc. — it is chosen in consideration of un-generating nature etc. [ a hydroxide, a carbonate, a nitrate, a sulfate, 
an oxalate, carboxylate, a halogenide, etc. are mentioned, and ] 

[0018] Divalent metallic element M1 It is those M1 about said Mg, calcium, and Zn which are carried out and are made 
desirable. If a source compound is illustrated concretely, as a source compound of Mg Mg(OH)2, 3MgC03, and [ MgO 
Mg (OH)2, MgC03 and ] 3H2 O, Mg(N03) 2 and 6H2 O, MgS04, Mg(OCO) 2 and 2H2 O, Mg(OCOCH3) 2 and 4H2 O, 
and MgCI2 etc. — moreover, as a source compound of calcium CaO, calcium (OH)2, CaC03, calcium(N03) 2 and 4H2 
O, CaS04.2H2 O, calcium(OCO) 2 and H2 O, calcium(OCOCH3) 2 and H2 O. and CaCI2 etc. — moreover, as a source 
compound of Zn ZnO, Zn (OH)2, ZnC03, Zn (N03)2, Zn (OCO)2. Zn (OCOCH3)2, and ZnCI2 etc. — it is mentioned, 
respectively. 

[0019] Moreover, trivalent metallic element M2 It is those M2 about said aluminum, Sc, Y, and Lu which are carried 
out and are made desirable. As ** which illustrates a source compound concretely, and a source compound of 
aluminum aluminum(N03) 3 and aluminum 203, aluminum (OH)3, AIOOH, and 9H2 O, aluminum2 3 (S04), and AICI3 
etc. — moreover — the source compound of Sc — carrying out — Sc 203, Sc (OH)3, Sc2 3 (C03), and Sc (N03)3, 
Sc2 3 (S04), Sc2 6 (OCO), Sc (OCOCH3)3, and ScCI3 etc. — moreover — the source compound of Y — carrying out 

— Y — 203, Y(OH)3, and Y2 — 3 (C03), Y(N03) 3. Y2(S04) 3, Y2 6 (OCO), and YCI3 etc. — moreover — the source 
compound of Lu — carrying out — Lu 203, Lu2 3 (S04), and LuCI3 etc. — it is mentioned, respectively. 

[0020] moreover, tetravalent metallic element M3 ****** — said Si, germanium, and Sn which are made desirable — 
those M3 if a source compound is illustrated concretely — the source compound of Si — carrying out — Si02, H4 
Si04, and Si (OCOCH3)4 etc. — moreover — the source compound of germanium — carrying out — Ge02, 
germanium (OH)4, germanium (OCOCH3)4, and GeCI4 etc. — moreover — the source compound of Sn — carrying out 

— Sn02, Sn02, and nH 2 — O, Sn (N03)4, Sn (OCOCH3)4, and SnCI4 etc. — it is mentioned, respectively. 
[0021] If those source compounds of an element are illustrated concretely, about said Mn. Ce, Eu, and Tb which are 
made desirable as an element of emission center ion furthermore, as a source of Mn Mn02, Mn 203, Mn 304, MnOOH 
and MnC03, Mn (N03)2, MnS04, Mn (OCOCH3)2. Mn (OCOCH3)3, MnCI2, and MnCi3 etc. — moreover — the source ' 
compound of Ce — carrying out — Ce 203, Ce02, Ce (OH)3, and Ce (OH) — four — Ce2 3 (C03), Ce (N03)3, and 
Ce2(S04) 3, Ce (S04)2, Ce2 6 (OCO), Ce (OCOCH3)3, CeCI3. and CeCI4 etc. — moreover — the source compound 
of Eu — carrying out — Eu 203. Eu2 3 (S04), Eu2 6 (OCO), EuCI2, and EuCI3 etc. — moreover — the source 
compound of Tb — carrying out — Tb 203, Tb 407, Tb2 3 (C03), Tb2 3 (S04), and TbCI3 etc. — it is mentioned, 
respectively. 

[0022] As mentioned above, as for the fluorescent substance of this invention which uses the compound of said 
garnet crystal structure as a parent, and comes to contain said emission center ion in this parent, it is desirable that 
the content of the emission center ion is 0.0001-0.3 mols per parent compound 1 formula weight, and it is still more 
desirable that it is 0.001-0.15 mols. Under in said range, the content of emission center ion serves as the inclination 
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for luminescence reinforcement to become small, and, on the other hand, serves as the inclination for luminescence 
reinforcement to decrease too according to the phenomenon called concentration quenching also in said excess of 
the range. 

[0023] Moreover, when emission center ion is trivalent Ce when the fluorescent substance of this invention is used as 
a wavelength conversion ingredient for example, the light of the range of the light of a blue field is absorbed from 
ultraviolet radiation, and green, yellow, orange, red, or those neutral colors emit the light of long wavelength more. It is 
JIS about the luminescent color at the time of carrying out the spectrometry only of the luminescence of a 
fluorescent substance which does not contain the dispersion component of the excitation light. It is desirable that the 
chromaticity coordinate x when expressing with the XY2 color system specified by Z8701 and the sum of y satisfy 
>=(x+y) 0.6, and it is still more desirable to satisfy >=(x+y) 0.8. 

[0024] The light emitting device of this invention is a high light emitting device of the color rendering properties which 
absorb the light of the range of the light from the ultraviolet radiation which comes to consist of said fluorescent 
substance as a wavelength conversion ingredient, and semi-conductor light emitting devices, such as LED and LD, 
and a semi-conductor light emitting device emits, and emit the light of long wavelength more, and is suitable as the 
light source of lighting systems, such as image display devices, such as a color liquid crystal display, and field 
luminescence, etc. 

[0025] When the light emitting device of this invention is explained based on a drawing, drawing 2 The typical sectional 
view and drawing 3 which show one example of the light emitting device which consists of the fluorescent substances 
and semi-conductor light emitting devices of this invention as a wavelength conversion ingredient Are the typical 
sectional view showing one example of the field luminescence lighting system incorporating the light emitting device 
shown in drawing 2 , and it sets to drawing 2 and drawing 3 .1 — a light emitting device and 2 — a mounting lead and 
3 — an inner lead and 4 — for a conductive wire and 7, as for a field luminescence lighting system and 9, a mold 
member and 8 are [ a semi-conductor light emitting device and 5 / the fluorescent substance content resin section 
and 6 / a diffusion plate and 10 ] maintenance cases. 

[0026] the light emitting device 1 of this invention be being fix by cover a it top with the fluorescent substance 
content resin section 5 formed by the semi-conductor light emitting device 4 which consist of GaN system blue light 
emitting diode etc. make binders , such as an epoxy resin and acrylic resin , mix and distribute the fluorescent 
substance of this invention , and slush the gestalt of a common shell mold in a cup in the up cup of nothing and the 
mounting lead 2 , as show in drawing 2 . On the other hand, it has flowed through the semi-conductor light emitting 
device 4, the mounting lead 2, and the semi-conductor light emitting device 4 and an inner lead 3 with the conductive 
wires 6 and 6, respectively, and these whole is covered with the mold member 7 by an epoxy resin etc., and it comes 
to protect them. 

[0027] Moreover, the field luminescence lighting system 8 incorporating this light emitting device 1 It is a power 
source, a circuit, etc. for the drive of many light emitting devices 1 of a light emitting device 1 on the outside to the 
base of the maintenance case 10 of the rectangle which made the inside light impermeability nature, such as a white 
smooth side, as shown in drawing 3 (it does not illustrate.). It prepares and arranges and comes to fix to the part 
equivalent to the covering device of the maintenance case 10 the diffusion plates 9, such as an acrylic board made 
into opalescence, for equalization of luminescence. 

[0028] And drive the field luminescence lighting system 8 and blue glow etc. is made to emit light by impressing an 
electrical potential difference to the semi-conductor light emitting device 4 of a light emitting device 1. The 
fluorescent substance of this invention as a wavelength conversion ingredient in the fluorescent substance content 
resin section 5 absorbs a part of the luminescence, more — a long wave — light is emitted in merit's light and, on the 
other hand, high luminescence of color rendering properties is obtained with color mixture with the blue glow which 
was not absorbed by the fluorescent substance, this light will penetrate the diffusion plate 9, outgoing radiation will be 
carried out to the drawing upper part, and the illumination light of uniform brightness will be obtained in the 9th page 
of the diffusion plate of the maintenance case 1 0. 
[0029] 

[Example] Hereafter, although an example explains this invention still more concretely, this invention is not limited to 
the following examples, unless the summary is exceeded. 

[0030] Example 1M1 It is CaC03 as a source compound. ; 0.0297 mols and M2 It is Sc 203 as a source compound. ; 
0.01 mols, And M3 It is Si02 as a source compound. ; It is Ce (OCOCH3)3 as a source compound of an element of 
emission center ion to 0.03 mols and a list. ; 0.0003 mols with pure water After grinding and mixing in the container 
made from an alumina, and the wet ball mill of a bead and passing a nylon mesh after desiccation, the obtained 
grinding mixture in the crucible made from an alumina It calcinated by heating at 1400 degrees C for 2 hours under 
atmospheric air, and the fluorescent substance was succeedingly manufactured by performing backwashing by water, 
desiccation, and classification processing. 

[0031] The obtained fluorescent substance used as the parent the compound of the garnet crystal structure of the 
presentation shown in Table 1 in the analysis by the powder X diffraction, and it was checked that it is what contains 
trivalent Ce as emission center ion in this parent- Moreover, the emission spectrum and excitation spectrum of this 
fluorescent substance were measured, and it was shown in drawing 1 . From this emission spectrum to JIS When the 
chromaticity coordinate x and y in the XYZ color system specified by Z8722 were computed as wavelength spacing of 
5nm, it was x= 0.28 and y= 0.54, and was x+y=0.82. Moreover, when the blue glow of GaN system blue light emitting 
diode (peak wavelength of 465nm) was irradiated and that exposure reinforcement was adjusted to this fluorescent 
substance, that blue glow was absorbed and the white in which blueness cut yellowish green light a little with color 
mixture with the blue glow of the diode which emitted light and was not absorbed by the fluorescent substance was 
shown. 

[0032] Example 2M1 It is CaC03 as a source compound. ; It is [ 0.0147 mols and ] 0.015 mols and M2 as Mg(OH)2, 
3MgC03, and 3H2 0;Mg. It is Sc 203 as a source compound. ; 0.0075 mols and Y2 03 ; The outside which used 0.0025 
mols, respectively manufactured the fluorescent substance like the example 1 . The obtained fluorescent substance 
used as the parent the compound of the garnet crystal structure of the presentation shown in Table 1 in the analysis 
by the powder X diffraction, and it was checked that it is what contains trivalent Ce as emission center ion in this 
parent. Moreover, the emission spectrum and excitation spectrum of this fluorescent substance were measured, and it 
was shown in drawing 2 . When a chromaticity coordinate x and y were computed like the example 1 from this 
emission spectrum, it was x= 0.43 and y= 0.53, and was x+y=0.96. Moreover, when blue glow was irradiated like the 




example 1 and that exposure reinforcement was adjusted to this fluorescent substance, that blue glow was absorbed, 
light was emitted in yellow light and color mixture with the blue glow which was not absorbed by the fluorescent 
substance showed white. 

[0033] The outside which made temperature of example 3 heat-treatment 1200 degrees C manufactured the 
fluorescent substance like the example 1. The obtained fluorescent substance used as the parent the compound of 
the garnet crystal structure of the presentation shown in Table 1 in the analysis by the powder X diffraction, and it 
was checked that it is what contains trivalent Ce as emission center ion in this parent. Moreover, when a chromaticity 
coordinate x and y were computed like the example 1 from the emission spectrum of this fluorescent substance, it 
was x= 0.28 and y= 0.54, and was x+y=0.82. Moreover, when blue glow was irradiated like the example 1 and that 
exposure reinforcement was adjusted to this fluorescent substance, that blue glow was absorbed and the white in 
which blueness cut yellowish green light a little with color mixture with the blue glow which emitted light and was not 
absorbed by the fluorescent substance was shown. 

[0034] Example 4M2 It is Sc 203 as a source compound. ; 0.0050 mols and Y2 03 ; The outside which used 0.0050 
mols manufactured the fluorescent substance like the example 2. The obtained fluorescent substance used as the 
parent the compound of the garnet crystal structure of the presentation shown in Table 1 in the analysis by the 
powder X diffraction, and it was checked that it is what contains trivalent Ce as emission center ion in this parent 
Moreover, when a chromaticity coordinate x and y were computed like the example 1 from the emission spectrum of 
this fluorescent substance, it was x= 0.47 and y= 0.50, and was x+y=0.97. Moreover, when blue glow was irradiated like 
the example 1 and that exposure reinforcement was adjusted to this fluorescent substance, that blue glow was 
absorbed, light was emitted in yellow light, and color mixture with the blue glow which was not absorbed by the 
fluorescent substance showed white. 

[0035] Example 5M2 It is Sc 203 as a source compound. ; 0.0050 mols and Lu 203 ; The outside which used 0.0050 
mols manufactured the fluorescent substance like the example 2. The obtained fluorescent substance used as the 
parent the compound of the garnet crystal structure of the presentation shown in Table 1 in the analysis by the 
powder X diffraction, and it was checked that it is what contains trivalent Ce as emission center ion in this parent. 
Moreover, when a chromaticity coordinate x and y were computed like the example 1 from the emission spectrum of 
this fluorescent substance, it was x= 0.45 and y= 0.53, and was x+y=0.98. Moreover, when blue glow was irradiated like 
the example 1 and that exposure reinforcement was adjusted to this fluorescent substance, that blue glow was 
absorbed, light was emitted in yellow light, and color mixture with the blue glow which was not absorbed by the 
fluorescent substance showed white. 

[0036] Example 6M1 It is CaC03 as a source compound. ; The outside which usedjO.0147 mols and 2nO;0.015 mol 
manufactured the fluorescent substance like the example 1 . The obtained fluorescent substance used as the parent 
the compound of the garnet crystal structure of the presentation shown in Table 1 in the analysis by the powder X 
diffraction, and it was checked that it is what contains trivalent Ce as emission center ion in this parent. Moreover, 
when a chromaticity coordinate x and y were computed like the example 1 from the emission spectrum of this 
fluorescent substance, it was x= 0.29 and y= 0.54, and was x+y=0.83. Moreover, when blue glow was irradiated like the 
example 1 and that exposure reinforcement was adjusted to this fluorescent substance, that blue glow was absorbed 
and the white in which blueness cut yellowish green light a little with color mixture with the blue glow which emitted 
light and was not absorbed by the fluorescent substance was shown. 
[0037] 
[Table 1] 

mi 





fk * ft m at 


mmm i 


(Cao. e a) sScsSi sOi i. : Ce 3 * 


mmm 2 


(Ca 0 . 4gMg 0 . so) »(Sc 0 . 7sYo. aB)aSi a 0i». dib * C©* + 


mmm 3 


(0a o . 9 0) aSc a Si aOi a. oio i Ce*"*" 


mmm 4 


(Ca 0 . 4«Mgo. so) a(Sc 0 . &0Y0. so)aSiaOi3. ois * Ce** 


mmm 5 


(Cao. 4»Mg 0 . so)i(Sc 0 . ooLUo. Bo)aSift0ia. oi s ' Ce 8 + 


mmm 6 


(Ca 0 . 4oZn 0 . so) sScaSiaOi 2. 0 1 a : Ce* + 



[0038] 

[Effect of the Invention] According to this invention, while manufacture is easy, the fluorescent substance which can 
obtain the high light emitting device of color rendering properties and the light emitting device using the fluorescent 
substance, and a list can be provided with the image display device and lighting system which make the light emitting 
device the light source. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the emission spectrum and excitation spectrum of a fluorescent substance which were obtained in 
the example 1 of this invention. 

[Drawing 2] It is the emission spectrum and excitation spectrum of a fluorescent substance which were obtained in 
the example 2 of this invention. 

[Drawing 3] It is the typical sectional view showing one example of the light emitting device which consists of the 
fluorescent substances and semi-conductor light emitting devices of this invention as a wavelength conversion 
ingredient. 

[Drawing 4] It is the typical sectional view showing one example of the field luminescence lighting system 

incorporating the light emitting device shown in drawing 3 . 

[Description of Notations] 

1; light emitting device 

2; mounting lead 

3; inner lead 

4; semi-conductor light emitting device 

5; fluorescent substance content resin section 

6; a conductive wire 

7; mold member 

8; field luminescence lighting system 

9; diffusion plate 

10; maintenance case 
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[Drawing 1] 
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7cS. M3 tt4ffi©^B7C^S:^n- : en^L. att2. 
7~3. 3. bttl. 8~2. 2. cfi2. 7~3. 
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[B#«9] ^f'C.W^>**. 3ffi©CeT&3BS 
#J58fcE*©B3fc#. 

[»*3S10] SCO) fCi3tt^2ffi©^®7C^Ml 

CaTSO. 3ffi©^®7t^M2 d*S cTifeO, 4ffi© 
&Jg7CiitM3 tfis i T*^.f9*3Sl7iS 9 ©^-rn*MC 
B*©B3fl*. 

5£(I) »C*3te^2ffi©^JS7t^M' # 40 
CatMgTfeO. 3ffi©^S7C^M2 *<S c tY, X 
fiS c iL uT&9, 4ffi©^®7c5gM3 ifiS i 

tiSiatoo. ooo i~o. a^TSsi*! 

17151 l©^m*MCE®©S5t«:. 
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[fu*js 1 5 ] m*m 1 4 B*©a»tJiFPS3fcH£-r 

[k^js 1 6 ] mxm 1 4 e*©»jt** £3fc«£-r 
as* wee, 

[fS9i©i¥«fflftI8BJi] 
[0 0 0 1] 

[«B©B-r*««»-»] *BBtt. Bfcfls-frttfltBtt 

9ftBft©pJffltt£«U SBfc^-f*— K (LED) 
U— tf-^-f^-H (LD) «©¥*#£%£? £B* 
z. t fc± 0 Bfifl:©»H«ft»?-*«j«-r* £ 

[0 0 0 2] 

[fifcfc©&ffi] fi£3H<fc9. ^BttBttB^tL-TOBfl; 
#'J?A (G a N) *tfeSBW-f*-l*fc, ttfiXift 

tttR«B^ L THBB SBB^BBBBOBttW <t LT 

[0 0 0 3] COBJfeSlKPtt. ^-CTfflH&nSSMfcf* 
GaNJlWfiM^t- KCBfStffiBBOliJ 

BSft&frofc^'f H©flr6tt£©ffifcK:«fc 0 6fe 
0«3t**»Sn*t>©T7*oT. ^©&ft#<i:LTte. 

(Y 3 A l 5 0 (2 ) £S#<i:L. K*fcrtK:B3fc«1»«C>-f 
^-><hLT©-t:»J'>A (Ce) mtTMWMW 
»6tiTV»**t. ^©Sftfrte. jK£Bft«tftV>e. 8 

[0 0 0 4] 

i9WiifiMikis&$t?*wan **b«. Bi&oa* 
B**«*ae:S3tt(*:*. sett, cto^fe 

b * sift r a c t sr s ft £ r -5 . 

[0 0 0 5] 

[^®S:)»ft-r^fc©©^©] *^B^#^tt. BERB 
*BftT*c<«t»ttWUfc«». »«©»-* yh»B 
«B©fl:^«lS*{*4:L. K«#rtfcK3t«t«.Cf'f 
t*UT44f3t#*«. BEBWSBriE-CSSCtSJl 
t»lBL*BBtHBLfct>©T, ttoT. *%BJte. T 




(3) 

3 

[0 0 0 6] Ml a M2 b M3 c 0(j (I) 
K(D +. Ml te2tf©&JB7c3t. M2 f4 3ffi©&Jg 

M3 tt4ffiO*JR5c3HS-tn-€ ? n*L, a«2. 
7~3. 3, bttl. 8~2. 2, ctt2. 7~3. io 
3. dttll. 0~13. 0©3gH©&T&3. ) 
[0 0 0 7] 

(i) -e»*n**-*y nsa«i6ofl:^«»*e<»:fr 

5fc©T$0. Ml , m2 , RtfM3 ©^Stc 

**^tr*^»fl:«T»0. Ml 3 M2 2 M3 3 O12T 

fSSHKiJUTtt. fOM' **2ffi. M2 #3^5. M 3 # 

4 ffi©&JS7t^T&3<fc^£mft#©## LtZ> Z. t. 

20 

[0 0 0 8] fip-fe, #fgHJlte. M*©S^tLT, 0fl 

Atf. B1112Y3 ai 5 Oi2«<0*&BMb*w«*isn. 
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La. Gd. RtfL u*6ft5»^6M{$nft^ft< 
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[0 0 11] X. 5£(I) »C^H"f>4fii©^ffi7c^M3 £ 
ITU. H«©ffi*^. Si. Ti. Ge. Zr. S 
n. RtfH f *&&«9*&HR£*lfc'4>tt< tt>lS 
-Zr^-5©*W$L<. Si. Ge. X\t S n T^-SHC: 
»£L<. S i -Cfe*©*^{Cjff^ U^o 

[0 0 12] X, hSSHtfligte. -IfclCte. m 

mi>tzJ:olz> {C*3tt-5a^3. b#2. c#3 

T. d#l 2©»^S:^fe : P©^a-C$>^^. *38gjfc: 
*H>Tte. ?ta-r^^7t*^-f ^>©7E^. Ml . M so 
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2 . M3 ©l^ft^©&fa7ciit©iig.fl&i !L ©&ffilcB& 
-T-5ri\ s£W4. iSSS^F B 1©^P^lCgBB-r-5^t-ct 
0. 3(1) K*5^Ta7!>t3. b#2. c*t3T. d*U 
2<i:teft<=>£(^£fc&«3#. S£^T. a«2. 7~ 
3. 3. bttl. 8~2. 2, c«2. 7~3. 3. d 
(ill. 0~13. 0<Dfama&Zt2>Z.£izte<0. a 
tt2. 9~3. 1. bttl. 95~2. 05. c«2. 
9~3. l©®B©^T^^©d^n j PnjtF$L<. d 
1411. 6 5~12. 3 5©3gffl©&T&-5©*W£L 

[0013] x. itafatf-*-;/ h^a«ijfi©ft^«{t; 

BSt^S. Cr, Mn. Fe ; Co. Ni. Cu. Ce. 
Pr. Nd. Sm. Eu. Tb, Dy. Ho. Er. T 

©2~4<ffi©7t^T?$>^©*WSL<. 2fOMn, 3 
ttOCe, 2~3fa©Eu. XIJ3ffi©TbTJ&50^ 
|g{c:»SL<, 3ffi©CeTab^©^{cj(f^ b^. 

[0 0 14] #fgBJ©fj}BBiLft#kt. ilfa-)&5£(l) iz 
*5ltS2ffi©^J||7cmMl SHfc£*. 3ffi©&®7ciHM 
2 fiflS^tt. SZ>'4ffi©^«7C*M3 BWb^«. ML* 
(*- fBft+'iW ^->©7C3gilS'fb'&#)Sr. A>"7— 

□-;i/5;k #-;i/~;k vxy h5;i^©$£Si»#iS 
ft. xti. *&©«#+£ ^nscfc^^iQA. 

i\ *W4. Cin6©^«*ttSC»»«KJ:»)f»»L 

[0 0 15] ^ne.©«&^g-&ft©*T. «3ttt> 
-fc-f *>©7cS?jl'ft:-&i^Jc*it>Tt4. 

©ieia-^ h k^ow^s+t. 1 o o o ~ 1 6 
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it. -wtfcBtm. &m. *m. T)U>m<D<¥&mv< 

[0 0 17] X. Z\Z\X. M> Kfll^«. M2 
Wit^tLXU. M' . M2 . RtfM3 . MtftCfgft 

*-c.^^>07C3g©&sf{t^. *Kfttt. mm. mm 

tf. JKfiK^{Ci3^^NO x . SO x 5©#»£tt*£* 
ft LTiiiR£n-5. 

[0 0 18] 2ffi©^H7C^Ml tLTfffbHW 
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(OCOCH3 ) 2 -4H 2 O, MgC 1 2 fltt*. X. 
C aSWfcfMfct LTtt, CaO, Ca (OH) 2 > Ca 20 
CO3 . C a (NO3 ) 2 • 4H.2 O. C a SO4 • 2 
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[0 0 19] X. 3flE©^H7C^M2 tLT»SL^i 
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1 3 mm. x. s c mt&yituz. s c 2 03 . s c 
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OCH3 ) 3 . S c C 1 3 mm. X. YRft^»tL 
it. Y 2 O3 . Y (OH) 3 . Y 2 (CO3 ) 3 . Y 

(NO3 ) 3 . Y 2 (SO4 ) 3 . Y 2 (OCO) 6 . 
YCI3 x, LuMit&mtUt. Lu 2 0 3 , 
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[0 0 2 0] X, 4fiB©^S7EmM3 tLTffiL^i 
T-SBflfBSi. Ge, Rt/S nlCOI^T. -^tT-bCDM^ 

ag^^^ft^wic^-rn^ s i aMt^tttua. 

Si0 2 , H 4 Si0 4 . Si (OCOCH3 ) 4 m 
**, X, G effi1tG<V>) tL\Z. Ge0 2 . Ge (OH) 
4. Ge (OCOCH3 ) 4 . GeCl 4 mm. x. S 
nMifrSWlt Lit. Sn0 2 > Sn0 2 • nH 2O. S 
n (NO3 ) 4 . Sn (OCOCH3 ) 4 , SnCl 4 
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[0 0 2 1] MtC fg;ft<f -i>f *><»7tmt LT$?$ L so 
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^£-?Z>m&Mn. Ce, Eu. R^TblCOHT. 

Tte. Mn0 2 . Mn 2 O3 . Mn3 O4 . MnOO 
H. M11CO3 « Mn (NO3) 2 • MnS'04 . Mn 
(OCOCH3 ) 2 . Mn (OCOCH3 ) 3 . MnC 

1 2 . MnC i 3 mm. X. CemtSyiiiUt, C e 

2 O3 > Ce0 2 . Ce (OH) 3 . Ce (OH) 4 . 
Ce 2 (CO3 ) 3 . Ce (NO3 ) 3 . Ce 2 (SO 
4) 3, Ce (SO4) 2> Ce 2 (OCO) 6 . Ce 

(OCOCH3 ) 3 .. cec 13 . cec i 4 mm. 

X. EuMit^tUt. Eu 2 O3 . Eu2 (S 
O4 ) 3 . EU2 (OCO) 6 . EuCl 2 . EuC 1 

3 mm, X. TbWit&VotUZ. Tb 2 O3 . Tb 4 
O7 . Tb 2 (CO3 ) 3 . Tb 2 (SO4 ) 3 . Tb 

c 1 3 mm. ^-n^n^tf sns. 
[0022] &,±, mzx-*y bmikmrnoit^viz 

z*$£mo>mytmt. ^©fe^f-iM xxD-smmm. 

&fcit-£®Jlj$:m%tzK) 0. 0 0 0 1~0. 3^)VX$> 

z><Dm!fr3iL<. 0. ooi~o. 1 s^jvx&zcom 
mx-it. myt&&mfrz<tsiZ>mifi£teQ. —n, mm 

[0 0 2 3] X, *«W©*3t#tt. *fiJE»«»il/ 
Tm^Zntctg, %7t4 , 'i>-f*>^3flfiCDC 

jmlt, m&. m&. rtwa-t-ns© 

&«^?)5BJtfeSr. J IS Z8 7 0 1TM$n5X 
YZ«fe£T^L£<h#©M&g!x£y©fn#, (x 
+ y) 2i0. 6 5iSt5fflW$L<, (x + y) 2i 
0. 8 5i£tl>o^Sl:!ifitK 
[0 0 2 4] *%W<Df&%m?lt, »S«»»»iLT 
©«HB»3t#t, LED^LD^K>*^#:fi7t^t^ 

[0 0 2 5] *^BjcD^^$0®(cS^^TSJB^-r 

•si. H2B. &&&mmtvx<D*ftw<D?kytfr 
w&TRTmTX.mmffim. m3\t. Bm^-rswwF* 

0 2R^ia3(Ct3^T. 1 \t¥£ftm^r. 2\Z 
■v^>h»J-K. 3tt<>^— U-K. 4tt*MM«B3t 
5 «m?t#:^W«*llgfflJ, 6«®m<49<+-. 7 
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[0 0 2 6] *mWa%Xm?l\** 0 2IC^£*l-5«fc 
3ie^W^gi5 5 £ £ <h Icj: 0 @<££ tit H 

*->»m^ic,k£^-^h , gi5*t7T'«® ) fiussnxft 

[0 0 2 7] X. dCD^Tt^T 1 &m#-&A J fdffimftm 

®^©7t^Si§ttiL,fc^©^}t^r-X 1 0<D&& 
fc. #|gCOfg7t3gT 1 £. ^©^K^STlOSKIb 

«^^-X10©ggUICffla-r-5>^^. ?LSfet 
Lfc7? 'J JM£3£C0i£?R« 9 ^^Tt©^-- ftOfc&KS 20 

[0028] fit. &%ftmwmw8$:mmLT, 
jtsf^- 1 0 ^mft^ytm^ 4 icmji ^epjutt 5 z\ t \z «t 

«*flggP 5 K&tt LT©#fS 
jWBMKU J:0S&g©^Sr^L, mftmzW. 

tBStSfU ffiJt^r-X 1 0<D&mfa9MfiHZ&^Tt$- 
[0 0 2 9] 

mmm) &>t, *%wzmMMiz£r)2<z > \zmfc&)iz 

mm iz miz £ & ® t ^. 
to 0 3 0] msst&ji 

Ml jfHt^tLTC a CO3 ;0. 0 2 9 7tik M 
2 iKffc-&#)<*:LTS C2 O3 ;0. 0 1 ^EJk R£*M3 
Hft£$Sj<fcLTS i O2 ; 0. 0 3^;w. Mmc^Tt* 
't-f ^•>W7ESiS<t:'&tl<hLTC e (OCOC 
H 3 ) 3 ; 0. 0 0 0 3=E)\,Zf&7ittmz. 7)VZ±m *<> 

msyiZTfrs.i-mwwc. *mt. 1400*0x2 
Rzfftm9iLm$:ftoz\ii\zj:omftft&m& 

Ltz. 

[0031] nztitzmxm*. vt*LX&®ffiiz£z>M 

VHZ&Q, &llZ^-?mf&<D1i-*y h&£i l ffim<D{t& 
®£®fr£L. Wi®ftt*l\Z%yt'p.L-"(*>tLT3m<D 
C e£-£#-r3fc0T&-5£<hrtt6g!g£tt£. X. C<£> so 



llC^Ufc. COfgft*^ MUfrb. J IS Z8 7 
2 2T&'£$ft5XYZSemKiitt-5egMgtx<hy 
£. &fiffili5 nmtLTgtiSLitiC^. x = 0. 2 
8. y = 0. 54TfeO, x + y = 0. 82T'$>?fz. 
X, GaN^fffefg^y-f^-K (tf- 

^feS4 6 5 nm) <DW"fe3fc3:H8#tL. ^-WiHt&K^ 

[0 0 3 2] SliS0tJ2 
Ml Ht^,!:LTCaC03 ;0. 0 147*;^. 
Mg (OH) 2 • 3MgC0 3 • 3H 2 O ; M g ibt 
0. 0 15^1/, M2 iEft^tLTSc2 O3 ; 0. 
0 0 7 S^JVt, Y 2 O3 ; 0. 0 0 2 5^EJ!/£. Zrtl 

tzo mnrzmytmt, m*x&®miz£z>mm\z& 
0. &iizm?mi&<Di}-*yhi&§ s mmc>it'&y)£® 

&<i:U mmfrfHizmyt'P>b-1*>tLT3m<pCe$: 

^m-tzboT'&zzttimmzrifz. x> ccas^t^ 
l&. hms. mmmi tmmzLT 

temMMxtyZntiilsfziiZ:?). x = 0. 4 3. y = 
0. 53T&9, x + y = 0. 9 6TSofc. X. Z\<D 

mitmz. nmmi tFimizLTft&xzmittL. 
m&t&mzmmLrztz\*>: ^(d^^^lxm^ 
Tt^fgTtb, mytmz\$iW.2nttfr^rzit&yt£<DM& 

[0033] mmm 3 

M»i©igi&i 2 0 ottLtnn mmmiizm 
mizLT&ye&&m&vfz. '&*>ntz&ftm*> m^x 
&{BiifT\z±z>Mffiiz£o. sii;^-rafi£©#-^7h 

> iz LT 3 m<n C e £^rr -5 ^ i^ffi^^ 

<tl^^{cLTfegJffiSx<i:y2r^aiLfc<»:C5. x = 
0. 2 8. y=0. 54Ta&0. x + y=0. 8 2T$ 
ofco X.' JlSSfiaj 1 i^lcL-TfffeTt 

[0 0 3 4] HiS0i|4 
M2 jgfb^tltLTS c 2 O3 ; 0. 00 5 0^1/i, 
Y2 O3 ; 0. 0 0 5 0 ^l/^ffl^fcfl-te. Hififi^ 2 t 

X^@fft'«t-5^W(CJ;D. mHZ7ii-?1&l$.e>1j-*y 
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i tmmzLT&mmmxiiyzwtiiLtziiz*,. x = 

0. 4 7. y = 0: 5 0T$C- x + y = 0. 97 Tab 

[0 0 3 5] SHiSfcl 5 
M2 m^mtLXS c 2 O3 ; 0. 0 0 5 0tJl/t, 
Lu 2 0 3 ; 0. 0 0 5 0tMfflV»itWi SU6fll2 

3zX&®tfilz£2>mVT\zJ:r). * l K^T 

mi tmm\zLT&m&Myity&&aiLrztz\?>. x 

= 0. 4 5. y=0. 5 3 X$> 0. x + y=0. 98T 
3S1 



/o 

*7t£©iRLTSt63fc£§iftU mettle: ®iR;*nfc^o 

to o 3 6] nmms 

M' ag{b-&^<i:LTC aC0 3 ; 0. 0 147€M, 
ZnO; 0. 0 1 5 ^USrfflUfcfl-te, 

t LT 3 ffi© C e £^Tt 3 & <DX'$> -5 d <h ;WgIg£ tl 

H«ICLTfiSSSxty^^iliLfc<!:il5. x = 0. 
29. y=0. 54T&D. x + y=0. 8 3T&-=> 

Ac, x. zomytmz. mmmi ti^scLttMs 

[0 0 3 7] 

[*1] 







* ' « 


ffi ft 
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s q) bSc gSi jOi a. oi5 * 


Ce a + 




UttM 2 


(Ca 0 . 


4oMgo. So) I (SCO. 7sYo. 


a s) aSiaOi 2. ois 


: Ce~ 


f£i£#I 3 


(Ca 0 . 


8 g) a Sc 3 Si 3O1 a. ois * 


Ce ,+ 




HJfcfcl 4 


(Ca 0 . 


4»Mgo. Bo)»(SCo. BoYo. 


so) aSisOi t. ois 


: Ce ,+ 


mmm s 


(Ca 0 . 


4»Mg 0 . so) i(SCo. eoLUo. Bo)aSi»0ia. ois 




mmm e 


(Cao. 


40ZD0. bo) aSCaSi aOi a. 


01 s z Ce 8+ 
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[0ffi«ffl^rj:ia^] 

[01] *^^CD|IS6CSllTt#^nfcS7tfr©%^7. 
[0 2] #%BJ!©HS60iJ2T-#£ft£S7t#©%ftX 
[0 3] &&>£&ttn£VT<D*3£W<D?k%Wii. ¥ 



[04] 03 Ki«r«3t»7«tt»^^iBrx3tRm 
£«©-f&*wssT*5S«wriBiaT**. 

1 ; Bit*-? 

2 ; TC7> h'J— H 

3 ; -f U - h* 

4 ; 

5 ; 

6 ; *tt«fe?-f 

7 ; ^E-;i/ HflW 

8 ; Bfgftf&Wg® 

9 ;ttttfi[ 
1 0 ; 
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F^~A(##) 4H001 CA02 CA04 CA06 XA12 XA13 
XA14 XA20 XA21 XA22 XA30 
XA31 XA32 XA38 XA39 XA40 
XA48 XA49 XA50 XA56 XA57 
XA64 XA71 XA72 YA24 YA25 
YA26 YA27 YA28 YA29 YA58 
YA59 YA60 YA62 YA63 YA65 
YA66 YA67 YA68 YA69 YA70 
5F041 AA11 AA12 EE25 



